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The In ternet  has  revolutionized da ta  transfer and 
use. It m akes  a host of world-wide information quickly 
available in offices or hom es — at finger tip control. 
The concept of the  graphical com ponen t of the In ter­
net, the World W ide Web, was first envisioned and 
then  developed  in  the early 90s by Tim Berners-Lee. 
His ideas ad v a n ce d  to practicable reality w hen  the US 
G overnm ent b e g a n  to finance the Internet. Since 1994 
the Net has  b e e n  gu ided  by the  World Wide Web C o n ­
sortium (W3C)1. D irected by Berners-Lee, the W3C 
w orks out recom m endations ,  not rules. Nevertheless, 
the  Consortium com m ands g rea t authority, and la rge 
firms such as Microsoft and  N etscape accept its r e ­
com m endations as guide lines  for developing their 
products. The g row ing  pow ers  of Berners-Lee have 
recently  incited opposition. The credo is: 'no k ings!1 
While some firms have  en d e d  their cooperation with 
the W3C, most In ternet  supporters  w an t  the Consor­
tium to continue organizing Net structure and  data  
flow — but to abs ta in  from attem pts  at regu la ting  or 
govern ing  the Internet. In essence, then, the Internet 
is a giant with a pow erful body but w ithout a head.

The In ternet is g rowing  explosively and  is affecting 
m any  aspects of the  h u m a n  world. At p resen t we can 
nei ther  fully assess  the ex ten t  of the  resulting changes  
nor their consequences .  With respect  to science, three 
th ings are  certain, however: (1) T here  will be no pr in ­
cipal changes in the  w ays know ledge  is created , q u a l­
ity-controlled an d  utilized by researchers .  (2) T here  
will be significant changes  in the ways scientists com­
m unicate  with ea ch  other, in which research  results 
are p resen ted ,  a n d  in w hich k now lege  is analyzed, dis­
seminated, and  digested .  (3) T here  will be  risks that 
e n d a n g e r  science as w e know  it today.

The principles govern ing  the p rocesses  of creating, 
testing and  utilizing scientific know ledge  have anc ient 
roots and  a long history. Principles and  history mirror 
the capacities an d  w ays of our brains to investigate  and 
u nders tand  the  world in and  a round  us. While n ee d  for
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im provem ent persists, the  essentials  h ave  stood the 
test of time and  allow only limited scope for change.  In 
contrast, the scope is la rge  for inven ting  and  apply ing  
n ew  technologies tha t  im prove the  p resen ta t ion  and  
analysis of k n o w ledge  and  tha t prov ide be t te r  access 
to it. It is h e re  tha t  e lectronic technologies can signifi­
cantly change  the scientific scene.

In a keynote  lecture  delivered  at the  Fifth In te rn a­
tional C onference  of Scientific Editors I descr ibed  and  
ana lyzed  the scholarly scientific p rocess (Kinne 1988). 
It comprises production, quality  control, d issem ination 
and  consum ption of know ledge ,  and  it is r ep re se n ted  
by authors, editors,  referees, publishers  and  users. 
N ew  know ledge  is ob ta ined  by apply ing  universally 
accep ted  formalized p rocedures .  It is eva lua ted ,  
qual ity-improved, published,  co m pared  to and  tested  
aga ins t  existing information, an d  used  for further 
search  for tru th  an d /o r  practical application. My lec ­
ture  focussed on the  pe rfo rm ances  of the  5 com ­
ponents, their potentially  d iverg ing  interests , and  on 
possibilities of controlling and  reduc ing  in terest con ­
flicts. In this editorial I consider  the  im pact on science 
of n ew  w ays of publishing, primarily with  a view on 
ecology and  biology.

Reliable, quality-controlled scholarly scientific infor­
mation, p re se n ted  in pape rs  pub lished  in academ ic  
journals, is the substra te  an d  p re requ is i te  for orderly 
com m unication  am o n g  scientists, for ad v a n ce m e n t  in 
science, and  for p lann ing  and  o rganiz ing  the fu ture of 
humanity. Hardly  any scientist is likely to contradict 
this sta tem ent. If most of us agree ,  w h e re  is the p ro b ­
lem? It has to do with the  rapidly g row ing  m ass of n ew  
know ledge , the insufficient sp e ed  an d  the  increasing  
cost of publish ing  it, as well as with its accessibility, 
retrievability and  s torage in libraries, laboratories or on 
the  desks of scientists. Strangely, the  inc reas ing  cost of
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p ro duc ing  the  scientific know ledge  (more scientists, 
m ore  universities, additional resea rch  facilities, new  
equ ipm ent ,  etc.) p rovoke less criticism th a n  the  in ­
c reas ing  cost of publish ing  the  en d p ro d u c t  of it all: the 
m anuscrip t.

Critics h ave  m a d e  out the black sheep: science p u b ­
lishers. T hey  are  accused  of h an g in g  on too firmly to 
traditional p r in t-on -paper  techniques,  of be ing  too 
slow an d  ineffective in m ak ing  kn o w led g e  available, 
an d  of cha rg ing  overra ted  prices. N ew  m ethods  of 
publicat ion  are  prac tised  and  n ew  m ean s  of d igesting  
the  g igan tic  information soup. Not only the  black 
sh eep  h ave  b ee n  identified, also the  m edicine  for 
curing the  traditional publication  system: electronic 
publishing.

CHANGES

Electronic pub lish ing  brings us a host of changes .  It 
inc reases  the  sp eed  of com m unicating ,  d issem inating  
a n d  d iges ting  know ledge . It prov ides  n ew  m ean s  of 
sea rch ing  for, finding an d  analyz ing  specific in fo rm a­
tion. It red u c es  the  n e e d  for additiona l shelf capacities 
in libraries. Yes, e lectronic publish ing  can not only trim 
the  publication  process, it can  also m a k e  it cheaper.  All 
this is good  for sc ience an d  m ay inc rease  the  com peti­
tion b e tw e e n  publishers  — a des irab le  fea ture  for cor­
rec ting  overra ted  publication  costs. 'A shake-ou t  of the 
en tire  scholarly publish ing  industry  seem s inevitable ' 
(Butler 1999, p. 195).

Let us consider  som e of these  points, especially 
sp e ed  an d  cost, in m ore  detail.

(1) Speed

H ow  m uch  can electronic publish ing  inc rease  the 
sp eed  of publication? The time span  b e tw e e n  m a n u ­
script (ms) receip t  and  accep tance  is d e te rm in e d  by the 
leng th  of the  rev iew  process. In 'M arine Ecology 
Progress Series' (MEPS) w e send  received  mss to 4 or 
more (up to 6) reviewers. The rev iew ed  ms is re tu rn ed  
to the authors, toge ther  with copies of the  reviewers ' 
reports  (without revea ling  their  names). Unless the 
ms is re jec ted  at this stage, we invite the  authors  to 
consider, accom odate  or convincingly refute the  r e ­
viewer 's  com m ents  and  criticisms. Usually it takes  the 
authors  w ee k s  or m onths to revise the ir  work. The rev i­
sion is aga in  ex am in ed  by rev iew ers  (not necessarily  
the sam e ones). D ep e n d in g  on their  recom m endations ,  
abou t 60%  of the  revisions are  sen t  aga in  to the 
authors  for additiona l quality im provem ents .  S om e­
times this process m ust be  repea ted .  As m uch  as possi­
ble we com m unica te  with the  au thors  by e-mail or fax.

W hen the  editor finally accepts a ms, it is copy-edited  
(our copy editors are professionals; the high quality  of 
their  w ork is widely acknowledged),  typeset (also done 
by carefully tra ined in-house personnel) and  the  result 
r e tu rn ed  to the authors for examination. T here  is no 
w ay of reduc ing  the time span  b e tw e en  ms rece ip t  and 
accep tance  w ithout losses in quality.

Quality, however, is the hear t  of the  scientific p ro ­
cess and  of the success of MEPS — the reason  th a t  this 
journal  ranks w orld-w ide as the N um ber  1 in its field, 
an d  tha t  most m arine  ecologists consider it the ir  first 
choice as publication outlet. Even if a ms is re jec ted  at 
a la ter s tage of the rev iew  process, the authors benefit 
from the  com ments and  criticisms of MEPS reviewers; 
they  can  improve their work accordingly a n d  thus 
inc rease  the chances of accep tance  by ano ther  journal.

It usually  takes  the  authors  w eeks  to re tu rn  their 
proofs. T hese  are  pr in t- read ied  within a few  days. 
Printing and  bind ing  take on average  only 1 or 2 
weeks: this is the  time span  that could be saved  if 
MEPS w en t  electronic — plus mailing time. MEPS 
plans to eventually  have  an  electronic double. This 
would  not pose technical prob lem s but w e p refer  to 
exam ine  the  situation carefully before m ak ing  a dec i­
sion. In ques tionaires  sent out in 1998 to abou t 100 top 
perform ers  in m arine  ecology, of 79 re tu rners  only 2 
cons idered  such a s tep urgent.  Please consider th e  p r e ­
sent situation: the titles of se lected pape rs  a p p e a r  in 
MEPS' In ternet pages  (under 'forthcoming p a p e r s ’) as 
soon as the  ms is accepted; abstracts (with searchab le  
texts) a re  published  on the Net the day the p a p e r  v e r ­
sions appear . Anyone in terested  can reques t  a copy of 
the  full p ap e r  at a relatively low cost by mail, fax, or e- 
mail — in the latter two cases often a m atte r  of hours.

To sp eed  up rev iew  procedures ,  some co lleagues 
have  called for direct contacts b e tw e en  au thors  and  
reviewers; they favor an  'open review process'.  O bv i­
ously, they  are  aw are  nei ther  of the result ing  conflict 
potentia l nor of the difficulties in f inding good, reliable 
rev iew ers  — the cream  of quality control — willing to 
pu t their own work aside in order  to help  others, som e­
times even  competitors. Reviewers deserve  a big pat 
on the shoulder. W hether  or not to reveal their  nam es  
to au thors  must be  left to their discretion. Personally, I 
cannot see  benefits for science in open ing  up  the 
rev iew  process, except in ra the r  special cases in which 
d irect contacts be tw e ën  au thor and  rev iew er  a re  con­
side red  necessary  by both.

Most scientists seem  to be  concerned  ab o u t  the 
growing  mass and  ques tionable  quality of information 
ra the r  than  about the speed  at which new  information 
reaches  them. Do we overestim ate the  significance of 
speed? The limits of information consum ption are  set 
by hum an , not technological, capacities. Some e n th u s i­
asts sit all day and  par t  of the night in front of their
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computer, but scientists who w an t  to survive profes­
sionally m ust sp e n d  most of their time doing research!

I have asked  m any  colleagues w here  they do their 
literature read ing . Most of them  an sw e re d  'in bed '.  But 
who w ants  to go to bed  with a computer? Books and  
journals  w ere  p ronounced  dying decades  ago. They 
are  still very m u c h  alive and  I am  confident they will 
stay tha t way. T here  is a p lace and  a n ee d  for both: 
p r in t-on-paper  and  e lectronic publishing.

(2) Cost

Electronic publish ing  el iminates the costs of p r in t­
ing, binding and  posting. But it will neve r  be  free — as 
adver tised  by som e e-publication  pioneers.

Who know s w h a t  access to an d  use of the  In ternet 
will cost 5 or 10 years from now, especially if p r ivatiza­
tion proceeds? W ho can expect that the work of editors 
and  re ferees  will continue to be  had  for 'free'? In fact, 
it has never  b ee n  free. It has  b ee n  paid  for by sources 
outside the  publish ing  process: mostly by their e m ­
ployers. Will this continue? Several universities and 
resea rch  institutions are  not very happy  about this 
practise, even  though  they recognize that appoin tm en t 
of their staff to editor or rev iew er of a ren o w n ed  jou r­
nal docum ents  professional distinction and  that par t  of 
such distinction ex tends  to the  hom e institution.

As I see it, editors and  review ers  will increasingly  d e ­
m a n d  some sort of com pensa tion  from the publisher, 
the more so, should they be asked  to perform  outside 
their norm al w ork ing  hours. At MEPS w e go some way 
towards com pensation: We publish the nam es of our 
staff reviewers, w ho process per  person and  m onth  on 
average  1 or 2 mss, and  m a k e  free copies available to 
them. At 15 volumes per  year  this am ounts  to an  annua l 
sales value  plus pos tage  of some DM 5000 (US$2728) 
p er  person, i.e. abou t DM 500000 ($ 272776) for the 
ca 100 editorial staff. In order  to estim ate the total 
annua l costs for personnel,  the  salaries of our technical 
staff m ust be added : abou t DM 1 million (ca $ 545 554). 
T hese  expenses  a re  only par t  of the  total fixed costs. 
Except for printing, b ind ing  an d  posting the  fixed costs 
rem ain  the sam e w h e th e r  MEPS appears  print-on- 
p ap e r  or electronic.

Quality has its price! N evertheless,  in the Journal 
Price Study (1998) which surveyes a total of 314 jour­
nals, the costs for MEPS ran g e  in the  mid field of core 
biological titles.

Professional copy-editors w hose m other  tongue  is 
English and  w ho  are  sufficiently familiar with the 
au th o rs ’ scientific field are  ind ispensab le  if a journal  is 
to ach ieve a h igh  in ternational  s tanding. In addition to 
their  usual w ork they  assist authors from non-English 
speak ing  countries in spelling, g ram m ar and  linguistic

formulation. Without such assistance num erous  
authors  would  be  exc luded  from lead ing  publication  
outlets. O ur MEPS copy-editors spend  m uch  of their  
time in help ing  these  colleagues.

I have  h ea rd  of on-lm e operators w ho p lan  to cover 
their costs by cash ing  in on authors: $ 50 to 100 for p ee r  
review, some additional $300  to 500 up o n  ms a c c e p ­
tance and  publication. This is a shift  of costs, above all 
an  undem ocratic  one. It would  m ake  science p u b lic a ­
tion a m atte r  for the  rich, exc lud ing  thousands  of sc ien ­
tists w ho canno t raise such  funds.

As yet insufficiently ta p p ed  possibilities for reduc ing  
publication cost lie in cutting  dow n on w ord iness  and  
ja rgon, by insisting on concise writing. Large par ts  of a 
typical ms r e p e a t  know n  information or dwell on not 
im m ediate ly  re levan t facts. University staff, resea rch  
g roup  leaders,  editors,  re ferees  and  copy-editors are  
called upon  to im prove the  situation. Reductions in 
publication cost m ay  also be  expec ted  due  to te ch n o ­
logical advances  in prin ting  and  binding.

To my know ledge , for a typical library, journa l  s u b ­
scription costs am oun t  to only abou t one third of the 
total expenses ,  the  major p a r t  of the b u d g e t  being  
ea te n  up  by overhead ,  staff, equ ipm ent ,  s torage facili­
ties and  build ing activities. W here  libraries m us t  no 
longer g row  in size, savings in total expenses  becom e 
possible. M any  scientists a g re e  tha t electronic p ub l ish ­
ing will ch a n g e  the opera tion  p a t te rn s  of libraries. 
T here  even  are  exper ts  who question  the n e e d  for the 
continued  exis tence of libraries al together: ‘if you can 
call up  any p a p e r  on your screen, and  after dec id ing  
that it looks in teresting, print it out on the  laser  prin te r  
on your desktop, will you n ee d  a library?' (Odlyzko 
1994, unpag.) .  I do not believe tha t libraries will d is­
appear .  T hey  will lose some of their  im portance  as 
places to go for n e w  information, bu t  in the in n u m e r­
able p ag es  they  own, libraries com m and  a w ea lth  of 
o rdered  pub lished  information. T hey  m ay also develop 
n ew  activities. 'Librarians, a long with publishers,  have 
traditionally b ee n  en t ru s ted  with the responsibility to 
m ake  order  out of scholarly chaos. ' (Stix 1994, p. 76). 
Equally, traditional publishers  will not d isappear,  as 
several prom oters  of e -publish ing  predict. They  will 
m ake  their  p r in t-on -paper  journals  available  also on 
the  Internet.  M any of them  have  done  this already, o th ­
ers are  p lann ing  to do it. In such cases th e re  m ay be no 
loss in scientific quality. Users m ay consult the  p u b ­
lisher's  In ternet  p ag e s  a round  the  clock an d  d igest 
sc reened , solid information in the  lab or at home.

Com m ercial journa ls  can  not enjoy cost subsid iza­
tion by m e m b er  fees as can  society journals.  H en c e  the 
latter are  cheaper,  certainly to m em bers .  W here  such 
societies have  m any  m em bers ,  this will also affect 
im pact factors. Society m em bers  usually  h ave  their 
journal within reach , h en c e  they  are  likely to quote
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from it m ore frequen tly  than  from less accessible jou r­
nals. N everthe less ,  a look at lists of pub lished  im pact 
factors reveals  tha t  com m ercial journals  tend  to have 
h ighe r  ratings.

Very costly com m ercial journals  face not only 
inc reas ing  criticism but also counterac tive m easures .  
Thus, the  US Association of Research  Libraries has  
dec id ed  to support  n ew  journals  tha t com pete  with 
expensive  titles. Reportedly, w ith  its m ore than  100 
m e m b e r  libraries the  Association has  p le d g ed  to buy 
ea ch  of them. W hat if the  new  journa ls  receive  insuffi­
cient n u m b e rs  of good m anuscrip ts  or low im pact ra t­
ings, or both? A nd w h a t  abou t  free m a rk e t  rules? Can 
you really c rea te  good, com petitive low-cost journals 
simply by assuring  the  operators that,  p rov ided  they 
cha l lenge  h igh-p riced  journals,  you will buy their 
products? Most libraries live on taxpayers '  money. 
They  m ay be held  responsib le  if they use  tha t m oney 
for pu rposes  o ther  than  those it w as g iven for. Is com ­
petition  for price so m uch  m ore im portan t  than  com- 
petion  for perfo rm ance?  We m ust explore be t te r  m eans  
for the  justified fight aga ins t  overra ted  publication 
costs.

An im pressive  case of rebellion aga ins t  overra ted  
pub l isher  prices is ‘the  recen t decision by M ichael 
R osenzw eig  ... to defect, a long with the  entire  editorial 
board, from the  Wolters Kluwer Jou rna l  'Evolutionary 
Ecology Research '.  Rosenzweig  had  becom e d ise n ­
ch an ted  with price increases  at the jou rna l  w hich  he 
es tab l ished  12 years  ago.' (Butler 1999, p. 197).

RISKS

The scientific process will be d a m a g e d  w h e re  q u a l­
ity subm its to quantity, w h ere  speed  overru les  exac t­
ness and  perform ance ,  w h e re  w e a b a n d o n  t im e-tes ted  
controls. C om puters  are  not only g rea t  in p roducing  
progress, they are  also g rea t  in p roducing  trash.

The scientific process abounds  with  risks of b ec o m ­
ing b lu r red  and  distorted: neg lec t  of copyright, in te l­
lectual property , scientific correc tness  and  honesty; 
falsification of priority claims; concea led  p lagiarism  or 
dow nrigh t s teal ing  of foreign findings an d  ideas,- in ­
approp r ia te  application  of scientific techn iques  and  
statistical m ethods; misquotations and  m is in te rp re ta ­
tions of the  works of peers,- m isspellings and  misuse of 
scientific n am es  an d  of taxonomic rules. In an  overall 
scenario of inc reas ing  competition for jobs an d  p ro fes­
sional standing, the  p ressu re  to publish  an d  to perform  
grows, and  with it g row  num erous  temptations. T hese  
offer them selves, m ore  conveniently  th a n  an y w h e re  
else, in insufficiently controlled electronic publishing.

E-publish ing  injects fresh blood into publication  p ro ­
cesses, but w h e re  it lacks approp r ia te  controls it is also

conducive to new  diseases  — potentially more d a n g e r ­
ous to science than  the old ones — unless we observe 
and  trea t the patien t with g rea t  care! The roles of ed i ­
tors and  review ers  in protec ting  and  guiding the  sc ien­
tific process w ere  never  m ore im portant than  they  are 
now, in the beg inn ing  age  of electronic publishing.

'In ternet evangelists w ho view the ne tw ork  as the 
u ltimate equalizer  for d ism antl ing h ie ra rchy ’ (Stix 
1994, p. 75) are bou n d  to fail. As w itnessed  by h u m a n  
history, equalization  at tem pts  have  always failed. 
Why? Because competitive diversity is the  very  life 
blood of natu re  (and h u m a n  culture). Science has 
relied on hierarchies  and  it must continue to do that. 
Top figures in the  h ierarchy must help  to rescue 
authors  from getting  buried  in an  ava lanche of u n ­
sc re en e d  information — not least on the Internet.  H ier­
archies in science are  continously built and  rebuilt,  
bo th  at the  individual level, and  at the level of journals 
(impact factor ratings). In other fields of h u m a n  activity 
too, h ierarchies are  es tab lished  and  cha llenged  daily, 
for exam ple  in politics, en te r ta inm en t  and  sports. How 
abou t 'equalizing ' players in a football gam e? In terne t  
evangelists  do not p rom ote  electronic publish ing  in 
science, they underm ine  and  discredit it.

The In ternet offers excellent n ew  opportunities for 
speedy  informal  exchanges  of information am ong 
scientists, for discussing theories and  hypotheses, for 
p resen ting  b rand  n ew  ideas to peers, for igniting c re ­
ativity and  innovation, for collaboration and  co ope ra ­
tion, etc. T hese  w onderfu l opportunities fertilize, but 
do not replace, quality-controlled formal publishing. 
We should never  allow anyone to blur the line b e tw e en  
informal and  formal parts  of the scientific process.

Exam ples of speedy  low-cost publications a re  the e- 
(pre)prints of Paul Ginsparg , a h ig h -en e rg y  theoretical 
physicist at Los Alamos N ational Laboratory, N ew  
Mexico, USA. His system is ta ilor-m ade for high- 
ene rgy  physics. It quickly becam e a main h ighw ay  for 
com m unicating  research  da ta  in theoretical physics. 
G insparg  now serves thousands of users from 60 or 
m ore countries and  processes m any thousands of m e s ­
sages  p e r  day. His approach  m arks a major b r e a k ­
th rough  in information sharing. Unfortunately, it fails 
to address  copyright, 'one  of the most net t le som e p ro b ­
lems in electronic publication ' and  gives 'a m is lead ­
ingly rosy impression' of electronic publish ing benefits 
(Leslie 1995 unpag.) .  If G m sparg 's  system inc luded  
quality control, speed  would  significantly decrease  
and  costs rise. The real expenses  of his system  will 
becom e ap p a ren t  only if all costs a re  laid open, inc lud­
ing those presen tly  paid  by the Los Alamos National 
Laboratory and  those covered by G insparg 's  (and his 
helpers ')  salary. In reality, 'the p repr in t  system  ... is 
expensive, with some institutions pay ing  as m uch  as 
$20 000 a year to copy and  mail preprints ';  it is also
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'undemocratic ,  since only those scientists 'in the loop' 
of mailing lists receive the preprints '  (Leslie 1995 
unpag.).

Electronic publishing per  se does not automatically 
affect scientific quality. This dep e n d s  first of all on sci­
entific perform ance and  control, not on publication 
technologies. The risks begin  w here  quality safe­
guards  are  ab a n d o n ed  or diminished, for example, 
w here  authors publish  their papers  directly and  u n ­
screened, w here  preprin ts  prevail or continuous u p ­
dating  of published  works. U nrefereed  and /o r  u n ­
ed ited  publish ing is supported  by some authors in an 
a t tem pt to increase  speed, reduce  cost and  facilitate 
d issemination (also in the hope of circum venting ref­
eree  criticism and  u n p leasan t  editorial decisions?). 
H ere  thrives the m urky soup of b lurred  information. 
Continuous updat ing  is a norm al process in science. Its 
p lace  is not formally pub lished  articles (these must 
rem ain  un touched  for correct assessm ents  of the 
authors ' accomplishments,  l iterature analysis and  doc­
umentation),  but informal publishings, discussions, 
meetings, and  — above all — reviews, books or h a n d ­
books. The latter th ree  are  works of lasting value, doc­
um enting  w hat we know  or not know, how science has 
deve loped  (been 'updated ')  and  w here  it m ight go to in 
the future.

Is electronic publishing safe? I do not know. But I 
know  that even  the  rem otest possibility of u n a u th o ­
rized modification of electronically published  data  will 
e n d a n g e r  its creditability, and  tha t the first case of 
uncontrolled post-publication change  will discredit 
this new  m edium  as an  al ternative to formal print-on- 
paper  publishing. If com puter  specialists m a n ag e  to 
unlawfully en ter  the  'holy' electronic spheres  of the 
P entagon  and  crack safety barriers  of banks, can we be 
sure tha t they will not — for w ha tever  reason  — falsify 
published  scientific data? Science, however, can func­
tion properly only if w e  can definitely exclude such 
potential abuse, as well as any other source of pos t­
publishing distortion, if we can  know  exactly w ha t  a 
g iven au thor has  pub lished  w h ere  and  at w ha t date  —

and  if h is /her  writings are  protectable,  a rch ivable  and  
re tr ievable  over long s tretches of time.

CONCLUSIONS

Electronic publish ing  increases  the speed  of infor­
mation transfer an d  dec reases  the costs of publication. 
It vastly improves traditional m eans  for disseminating, 
exchang ing  and  retrieving information. It facilitates 
contacts, discussions and  cooperation  am ong  sc ien ­
tists, and  it m ay lead  to inc reased  competition am ong  
publishers.  All this is good for the scientific process.

Some pros of electronic publish ing  in science have  
b ee n  overestimated, some risks underes t im a ted .  It will 
take  m ore time for final judgem en ts .  In any  case, e lec­
tronic publish ing  is unlikely to ch a n g e  the basic p a t ­
terns  of es tab l ished  science journals  in the  nea r  future. 
It is even  more unlikely to com pletely rep lace  print-on- 
p ap e r  techniques.  T here  is a n ee d  and  a p lace for both.

If we study the risks with g rea t  care, m a n a g e  to 
develop and  install ad e q u a te  safeguards,  and  if we 
hold on to t im e-tes ted  quality controls electronic p u b ­
lishing can significantly benefit  science.
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